shown that the generalized wavelet transform applied to a member of our generalized Fock space produces a more appropriate functional for certain appfications.
INTRODUCTION
Wavelet transform techniques are rapidly becoming a primary mathematical theory being implemented in many applications. The current development by the Federal Bureau of Investigation (FBI) in establishing a proper wavelet transform to store its 30 million criminal fingerprints now stored in filing cabinets illustrates the wavelet applicational importance. The advantage will not only be to compress the data files but to develop a faster and superior method to facilitate the matching process. These techniques are developed and discussed in a work of Strange [11] .
Wavelets are also shown to be of significant importance in the music industry. A linear combination of three wavelets are shown to be an excellent model for the sound of the crash of cymbals in an orchestra shown by Von Bseyer [12] . The application of wavelets to seismic data developed by Grossmann and Morlet in reference [13] also illustrates the marvelous analysis of what the authors of this paper will term, "rough data". Perhaps in some situations the removal of the "overshoot" known as the Gibbs phenomenon in Fourier analysis gives wavelet analysis a key advantage in approximating our so called "rough" data discussed by Walter [14] .
A natural question to ask is how can we apply wavelets to distributions? In particular how to apply them to singtdar distributions or non-regular distributions such as the Dirac delta functional which again in the authors opinion is a very "rough" object. Several research papers regarding the implementation of wavelets to distributions can be found in the research done by Walter [14] [15] [16] [17] [18] [19] [20] and Mikusinski and Mort [9] . We will extend several of these results.
The application of wavelets to image processing has been developed as a convolution operator in the work of Mallat [21] [22] [23] [24] and further developed in a mathematical milieu in the work of Mikusinski and Mort [9] .
We will first give a general overview of wavelet transforms considered as convolution operators for real valued functions belonging to the space, L2(goq), q > 2. We will not repeat here the marvelous multiresolution analysis conducted in the space, L2(9O2), by Mallat [21] [22] [23] [24] and Meyer [25] and generalized to the space, L2(goq), q > 2 in the work of Daubechies [26] .
We are also interested in the space L2(9O2) since an immediate application can then be made to image processing. The real valued functions in this application take on integer values ranging from 0 to 255 depending on the shade of gray contained in a black and white image ,and its argument is a member of 9o 2 designating the location within the image developed in Lim [27] .
Moreover many signals in signal processing are bounded real valued functions on 9oq
and are also members of the space, LI(goq). Thus we are naturally lead to study the space, L1B(%q), namely the space of bounded functions which are also members of L2(goq). Moreover it is well known that the convolution of two functions belonging to LI(goq) exists almost everywhere.
We then move on and consider the wavelet transform applied to classical distributional spaces. This then ctdminates by applying generalized wavelet transforms to our so-called We next select a sequence of continuous functions, ., =__(MP('))PeN0 on q, q _> 1.
We require the traditional conditions. (P),(M) and (N) hold (see Gelfand and Shilov [29] or Pilipovic and Takai [30] [33] , Holschneider [34] , Kaiser [35] , Koornwinder [36] , Ruskai [37] and Schumaker and Webb [38] . Also the inversion of the wavelet transform stemming from the admissibility condition can also be found within these references. We will begin our analysis by considering the wavelet transform as a special type of convolution as in Mallat [21] [22] [23] [24] and Milusinski and Mott [9] . Throughout our sequel we will always require the dilation sequence, a (ai)= satisfy the requirements, a # 0, (1 < _< q).
LEMMA 4.4 Given a function, $(t) E L2(q) then b(t)]I L2(tq)
a'r(t) L2Otq) a(t) L2(q), where is the standard norm on the equivalence classes contained in L2(q).
PROOF. Follows directly from the change of variables, T t i T -' i a i
and T "-i (1 _< < q) respectively. This 1emma shows us that the energy in a real valued signal remains unchanged under the constructions, ba'r(t) and cka(t).
We now select a mother wavelet, b(t) LB(q), and define the wavelet transform of a function, f(t) Ll(q), to be
where denotes the convolution product of the functions, f(t) and a(t) as defined by Zemanian [39] . This inequality will remain valid for any mother wavelet, Ca, r(t), which has been normalized in the L2(q) norm.
WAVELET TRANSFORMS OF GENERALIZED FUNCTIONS
We briefly recall the definition of the convolution product for two generalized functions developed by Vladimirov [41] and Zemanian [39] . [39] , this convolution product is well defined making our wavelet transform well defined.
We compute the wavelet transform of (tl-b tq-bq) with a mother wavelet, (7-1 ,rq) which satisfies the bounded intersection support property with a(7-) and (t + r) whenever (t) E (). To this end we have Since this holds for all test functions, (t)E (8q), we have (W(t-b))(a) Ca(t-b).
Clearly the "rough" delta functional is transformed to a "rather smooth" or "smooth" regular distribution, Ca(t-b) depending on the smoothness of the mother wavelet (t) selected for the apphcation.
We now extend our wavelet transform to a tempered distribution, F e Y'(q) and a mother wavelet, (r) e Y(q), following the convolution construction Zemanian ..,7"q), )t(7" ,7"q) ea(7"1-tl ,7-q-tq)> where/\(7"1 ,7"q) e (q) and equals one over a neighborhood of the support of {(F( Sq) x a(7"1 7"q), (tl q'7"1 7"q) (h/' / 'e))l" I1 -< 1}
WAVELET TRANSFORMS OF GENERALIZED FOCK SPACES
(T Tq)dT dTq) "11 1}
f(tl re) I1.,,,,.
-., / -0<3 -0<3
Tq-tq) (T Tq)dT dTq I1, -< 1 for all II _< . Since our mother wavelet is normMized and our test functions, , satisfy b p _< 1 we immediately have our sum in expression (6.11) to be finite.
